Functional expression, purification, and characterization of the extra stable human placental alkaline phosphatase in the Pichia pastoris system.
Human placental alkaline phosphatase was successfully cloned in the yeast system Pichia pastoris. The recombinant enzyme was over-expressed as a secreted protein in the cultured medium. The enzyme was extremely stable, which resulted in a total recovery of the enzyme activity after the purification process. The purified enzyme preparation was apparently homogeneous as examined by the polyacrylamide gel electrophoresis, analytical gel-permeation chromatography, and analytical ultracentrifugation. The final enzyme preparation showed a purification of 803-fold from the culture medium with a specific activity of 578 U/mg of protein. Fluorescence spectroscopic analyses showed multiple unfolding steps in the urea denaturation process of the homodimeric recombinant enzyme. Extensive conformational change of the enzyme in urea was detected by the analytical ultracentrifugation and the size-exclusive chromatography. The quaternary structure of the enzyme is quite stable. No indication of dissociation was observed after extensive tertiary structural changes.